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1

In the present research, the design and synthesis of polyfunctionalized pyrrole derivatives
using one-pot, multi-component reactions including aromatic aldehydes, ethyl
acetoacetate, thiadiazole derivatives, and nitromethane in the presence of 3-sulfonic acid
1-imidazolopyridinium hydrogen sulfate ([Simp]HSO4]) ionic liquid and under solvent-
free conditions were discussed. Since pyrrole derivatives have various medicinal
properties such as antibacterial, antiviral, anti-inflammatory, and antioxidant activity, and
they are very important from biological and medicinal points of view, therefore, it is very
important to provide efficient and green methods for preparing these compounds.On the
other hand, considering the environmental pollution and the development of the green
chemistry approach, and the recommendation to reduce the use of toxic solvents in
chemical reactions, extensive research to find new synthetic methods based on the use of
environmentally friendly solvents and catalysts that lead to the reduction of waste
materials and products. This method used the ionic liquid 3-sulfonic acid 1-
imidazolopyridinium hydrogen sulfate ([Simp]HSO4]) as a recoverable catalyst in the
green synthesis of pyrrole derivatives.This method has some advantages such as high
yield, no use of organic solvents, mild reaction conditions, short reaction time, and easy
separation without using chromatography. The structure of all products was characterized
using physical data as well as tHNMR, *CNMR and IR spectrum.
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Ethyl  2-methyl-4-phenyl-1-(5-phenyl-1,3,4-thiadiazol-2-yl)-1H-pyrrole-3-carboxylate  (5a):
Yellow powder, Yield 82%; m.p.: 130-132 °C. IR (KBr) (vmax, cm*): 3048, 2924, 1585 (C= N), 1697
(C=0). 'H NMR (400 MHz, DMSO-ds) 8(ppm): 1.10 (t, J = 6.4 Hz, 3H, CH3), 2.35 (s, 3H, CH3), 3.98-
4.02 (q,J = 6.0 Hz, 2H, CHy), 6.40 (s, 1H, H-Pyrrole), 7.30-7.33 (d, J = 7.0 Hz, 3H, arom), 7.36-7.53
(m, 5H, arom), 7.68-7.70 (d, J = 7 Hz, 2H, arom). *C NMR (100 MHz, DMSO-ds) & (ppm): 13.89,
23.07, 61.07, 101.39, 126.20, 127.04, 128.39, 128.70, 129.31, 129.40, 130.32, 131.77, 142.06, 154.62,
162.37, 165.31.
Ethyl 1-(5-(4-chlorophenyl)-1,3,4-thiadiazol-2-yl)-2-methyl-4-phenyl-1H-pyrrole-3-carboxylate
(5b): White powder, Yield 65%; m.p.: 166-168 °C. IR (KBr) (vmax, cm 1): 2979, 1578 (C = N), 1697
(C=0).'H NMR (400 MHz, DMSO-ds) & (ppm): 1.16 (t, J = 6 Hz, 3H, CHz), 2.45 (s, 3H, CHs), 4.08
(g,J=5Hz, 2H, CH,), 6.48 (s, 1H, H-Pyrrole), 7.39-7.46 (m, 5H, arom), 7.64-7.68 (d, J = 8.9 Hz, 2H,
arom), 7.77-7.81 (d, J = 8.4 Hz, 2H, arom). *C NMR (100 MHz, DMSO-ds) & (ppm): 13.91, 23.06,
61.04, 102.58, 126.96, 127.23, 127.93, 128.45, 128.54, 128.69, 129.12, 129.48, 130.26, 136.29, 141.98,
151.27, 154.49, 162.30,
165.27.
Ethyl  2-methyl-1-(5-(4-nitrophenyl)-1,3,4-thiadiazol-2-yl)-4-phenyl-1H-pyrrole-3-carboxylate
(5¢): Yellow powder, Yield 76%; m.p.: 210-212 °C. IR (KBr)(vmax, cm1): 3110, 2992, 1695 (C = 0),
1532, 1381 (NOy), 159 (C = N). *H NMR (400 MHz, DMSO, ds) 6 (ppm): 1.08 (t, J = 7.0 Hz, 3H, CHs),
2.37 (s, 3H, CH3), 3.99-4.00 (g, J = 6 Hz, 2H, CH>), 6.43 (s, 1H, H-Pyrrole), 7.32—7.38 (m, 5H, arom),
7.94-7.96 (d, J=8.0 Hz, 2H, arom), 8.31-8.33 (d, J = 8.0 Hz, 2H, arom). *3C NMR (100 MHz, DMSO,
de) & (ppm): 13.89, 23.01, 61.14, 102.97, 124.51, 127.01, 127.14, 127.45 128.54, 128.63, 128.77,
133.91, 141.85, 148.70, 150.22, 154.17, 162.19, 165.20.
Ethyl 1-(5-(4-chlorophenyl)-1,3,4-thiadiazol-2-yl)-2-methyl-4-(3-nitrophenyl)-1H-pyrrole-3-
carboxylate (5d): Cream powder, Yield 55%; m.p.: 176-178°C. IR (KBr)
(vmax, cm™t): 3095, 2975, 1703 (C=0), 1535, 1372 (NO;), 1579 (C=N). 'H NMR (400 MHz, DMSO,
de) 8 (ppm): 1.13 (t, J= 7.0 Hz, 3H, CHs), 2.42 (s, 3H, CH3), 4.01-4.07 (q, J = 7 Hz, 2H, CH,), 6.64 (s,
1H, H-Pyrrole), 7.60-7.61 (d, J = 8.0 Hz, 2H, arom), 7.73-7.75 (m, 3H, arom), 7.88-7.90 (d, J= 7.5 Hz,
1H, arom), 8.17-8.22 (m, 2H, arom). *CNMR (100 MHz, DMSO-ds): 8 (ppm): 13.83, 23.20, 60.48,
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101.75, 121.68, 123.45, 127.04, 127.96, 129.45, 130.54, 131.80, 133.77, 136.44, 143.98, 147.81,
151.95, 155.37, 162.59, 164.97.

Ethyl  4-(4-chlorophenyl)-1-(5-(4-chlorophenyl)-1,3,4-thiadiazol-2-yl)-2-methyl-1H-pyrrole-3-
carboxylate (5¢): Yellow powder, Yield 70%; m.p.: 182-185°C. IR (KBr) (vmax, cm—1): 3059, 2981,
1725 (C=0), 1589 (C=N). *HNMR (400 MHz, DMSO, dg) 5 (ppm): 1.07 (t, J = 7.5 Hz, 3H, CH3), 2.35
(s, 3H, CHj3), 3.97-3.99 (q, J = 7.0 Hz, 2H, CH,), 6.38 (s, 1H, H-Pyrrole), 7.36-7.38 (d, J = 8.4, 2H,
arom), 7.41-7.43 (d, J=8.4, 2H, arom), 7.53-7.57 (d, J = 8.5, 2H, arom), 7.66-7.69 (d, J = 8.5, 2H,
arom). BCNMR (100 MHz, DMSO, dg) & (ppm): 13.90, 23.09, 60.41, 102.16, 127.11, 127.89, 128.73,
128.95, 129.11, 129.43, 133.05, 136.35, 140.79, 151.52, 154.74, 162.28, 165.11.
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